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1. A method f orlmonitoring the health of a system, which 
comprises performing at each of a plurality of times the 
steps of: 

constructing a condition signature from a plurality of 
condition indicator including (a) a plurality of vibreltion 
measurements acquired from said system or (b) one or more 
vibration measurements and one or more performance 
parameter measurements acquired from said system; 

predicting a noAnal signature from a model defining 
one or more inter-depfendencies between said condition 
indicators, said normal signature corresponding to a 
condition signature fcfc a healthy system; 

comparing said condition signature with said normal 
signature; and 

registering an evemt if said condition signature 
differs from said normal* signature by more than a 
predetermined threshold. 



2. A method according 
learnt model. 



tfc claim 1, wherein said model is a 



3. A method according tol claim 1, wherein said model 

25 comprises a matrix with onea or more non-zero off-diagonal 
terms to define said interdependences. 

4. A method according to cUaim 3, wherein the step of 
comparing said condition signature with said normal 

30 signature involves calculating a value for the normalised 
innovations squared. 



5. A method according to claJ 
comprises a neural network. 



1, wherein said model 
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6, A method according to claim 5, wherein the step of 
comparing said condition signature with said normal 
signature involveslcalculating a prediction error. 

7, A method according to claim 1, wherein said times 
define successive intervals of at most 1 sec duration. . 

8, A method for monitoring the health of a system, which 
comprises performing sK: each of a plurality of times 
defining successive intervals of at most 1 sec duration the 

steps of: 1 

constructing a condition signature from a plurality of 
condition indicators including (a) a plurality of vibraition 
measurements acquired fr&m the system or (b) one or more 
vibration measurements aifld one or more performance 
parameter measurements acquired from said system; 

predicting a normal signature corresponding to a 
condition signature for a Healthy system; 

comparing said condition signature with said normal 
signature; and 1 

registering an event ifisaid condition signature 
differs from said normal sigiWure by more than a 
predetermined threshold, 1 

9. A method according to claim 8, wherein said normal 
signature is predicted from a nfodel defining one or more 
inter-dependencies between saidlcondition indicators 

10. A method according to claim 19, wherein said model is a 
learnt model. \ 

11. A method according to claim 9l wherein said model 
comprises a matrix with one or mor A non-zero off -diagonal 
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terms to define saiVi interdependences. 



12. A method according to claim 11, wherein the step 6f 
comparing said condimon signature with said normal 
signature involves calculating a value for the normalised 
innovations squared. 

13. A method accordingXto claim 9, wherein said model; 
comprises a neural netwdtk. 

14. A method according t\ claim 13, wherein the step of 
comparing said condition Agnature with said normal 
signature involves calculating a p rediction error, _ 



15 15. A method according to /any one of claims 1 to 14, 

wherein said measurements are synchronously acquired from 
said system to a synchronisation imprecision of at most 1 
sec. 

20 16. A method according Jo any one of claims 1 to 14, 
wherein said system comprises a gas turbine engine. 
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17. A data processing 
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system for monitoring the health of 

a system, comprising: 

data acquisition means for acquiring a plurality of 
condition indicators \from said system at each of a 
plurality of times, sLd condition indicators including (a) 
a plurality of vibration measurements or (b) one or more 
vibration measurements \nd one or more performance 
parameter measurements; 

processor means for Constructing a condition signature 
from said condition indicators and for predicting a normal 
signature corresponding tola condition signature for a 
healthy system, said normalXsignature being predicted by a 
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model which defines Ine or more inter-dependencies between 
said condition indicators; 

comparator means! for comparing said condition J 
signature with said narmal signature; and 

registration mearfe for registering an event if said 
comparator indicates tfiat said condition signature differs 
from said normal signature by more than a predetermined 
threshold. 
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10 18. A data processing system for monitoring the health of 
a system, comprising: 

data acquisition meafiis for acquiring a plurality of 
condition indicators fromlsaid system at each of a 
plurality of times def iniira successive intervals of at 'most 
15 1 sec duration, said condition indicators including (a), a 
plurality of vibration measurements or (b) one or more 
vibration measurements and pne or more performance 
parameter measurements ; 

processor means for coi^tructing a condition signature 
20 from said condition indicators and for predicting a normal 
signature corresponding to a|condition signature for a 
healthy system; 

comparator means for comparing said condition 
signature with said normal signature; and 
25 registration means for registering an event if said 

comparator indicates that said condition signature differs 
from said normal signature by more than a predetermined 
threshold. 



30 19, A method of synchronising t^o or more data streams*, 
each data stream comprising a series of sequentially 
acquired data elements, the method comprising: 

associating a time stamp withleach data element of 
each stream, the time stamp identifying the time of 
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acquisition of theldata element on the basis of a clock 
common to all data rat reams; 

selecting a first data element from a first streani and 
inspecting its time Vs tamp; 

conducting a search of the data elements of the or 
each other stream tolidentify the data element in the or 
each other element haVing an associated time stamp closest 
to that of the selected element of the first stream; and 

marking said identified data element of the or each 
other stream and said Selected element of the first stream 
as being synchronised with one another. 
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20. A method according Vto claim 19, wherein the data 
element acquisition rate! of the first stream is lower than 
15 the acquisition rate of the or each other stream. 
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21. A data processing system for synchronising two or more 
data streams, each data stream comprising a series of 
sequentially acquired data! elements, comprising; 
20 means for associating \a time stamp with each data 

element of each stream, the\ time stamp identifying the time 
of acquisition of the data ^lement on the basis of a clock 
common t o all data streams; 

means for selecting a first data element from a f iirst 
25 stream and inspecting its tiife stamp; 

means for conducting a search of the data elements of 
the or each other stream to identify the data element in 
the or each other element having an associated time stamp 
closest to that of the selected^ element of the first 
30 stream; and 

means for marking said identified data element of the 
or each other stream and said selected element of the first 
stream as being synchronised witl^ one another. 



